The genus Moritella, currently the only known member of the family Moritellaceae (Ivanova et al., 2004b) , belongs to the order Alteromonadales (Bowman & McMeekin, 2005) within the class Gammaproteobacteria. Members of this genus are characterized as psychrophilic, halophilic, facultatively anaerobic bacteria (Nogi & Kato, 1999; Lunder et al., 2000; Xu et al., 2003) . In this study, we used a polyphasic taxonomic approach to investigate two mesophilic strains that were found to represent a novel genus and species belonging to the family Moritellaceae.
Strain A3F-7 T was isolated from hard coral (Favites complanata) collected in August 2003 from Iwayama Bay (GPS location 7 u 19.429 N 134 u 29.689 E) in the Republic of Palau. Strain A3F-7 T was isolated by using marine agar 2216 (Difco) adjusted to pH 11 with Na 2 CO 3 and NaHCO 3 . Strain ssthio04PA2-7c was isolated from marine sand collected in the Republic of Palau (GPS location 7 u 20.089 N 134 u 29.799 E) in September 2004. Strain ssthio04PA2-7c was isolated by using a thio medium consisting of a basal medium (l 21 : 23.5 g NaCl, 4.9 g MgCl 2 , 0.2 g CaCl 2 . 2H 2 O, 0.66 g KCl, 0.096 g KBr, 0.026 g H 3 BO 3 , 0.024 g SrCl 2 , 0.003 g NaF, 1.5 % agar, w/v) to which the following components were added (l 21 ): 2 mg sodium pyruvate, 2 mg sodium succinate, 2 mg sodium ascorbate, 2 mg cysteine hydrochloride, 0.002 % (w/v) yeast extract, 25 % (w/v) sodium thiosulfate, 15 ml NaHCO 3 solution (84 g NaHCO 3 l 21 ); 1 ml vitamin solution (20 nM each of biotin, 4-aminobenzoic acid, pantothenate, pyridoxine, nicotinamide, thiamine, lipoic acid, folic acid, vitamin B 12 and riboflavin), 1 ml trace element solution of DSMZ medium 69 (DSMZ, 1993), 1 ml selenite-tungstate solution (0.01 mM Na 2 SeO 3 and 0.01 mM Na 2 WO 4 . 2H 2 O) and 1 ml vitamin B 12 solution (150 mg cyanocobalamin l 21 ). Each isolate was then cultured and maintained on 1/5-diluted marine agar (800 ml filtered seawater, 200 ml distilled water, 7.48 g marine broth and 15 g agar).
Nucleotide sequences of the 16S rRNA gene amplified by using primers 27F and 1492R (Weisburg et al., 1991) were determined to identify the phylogenetic relationships of the isolates. Sequences very similar to those of the isolates were obtained by using BLAST (Altschul et al., 1990) . The isolates were found to be closely affiliated with the genus Moritella. A phylogenetic tree was constructed with the neighbourjoining method (Saitou & Nei, 1987) using CLUSTAL_X (version 1.83; Thompson et al., 1997) after multiple alignment; the sequence used corresponded to positions 95-175, 193-442, 454-819 and 845-1393 of that of Aeromonas allosaccharophila CECT 4199 T (GenBank accession no. S39232) obtained using the method of Ivanova et al. (2004b) . A bootstrap analysis was conducted from 1000 bootstrapped trials. 16S rRNA gene sequence similarity was calculated according to the method of Ivanova et al. (2004b) . The results of the phylogenetic IP: 54.70.40.11
On: Sat, 20 Apr 2019 04:00:33 analysis based on 16S rRNA gene sequences are shown in Fig. 1 . Strains A3F-7 T and ssthio04PA2-7c are positioned on the same branch, as they show a high degree of 16S rRNA gene sequence similarity (.99 %). The closest relatives of the isolates were Moritella marina ATCC 15381 T , Moritella viscosa 478/88 T and Moritella dasanensis ArB0140 T , each showing 93 % sequence similarity. Although the degree of similarity with respect to Vibrio rumoinensis S-1 T was 92 %, the taxonomic position is distant. Levels of similarity with respect to species of the genera Shewanella, Ferrimonas and Paraferrimonas were ¡92 %.
The genus was identified by comparing nucleotides at 16S rRNA gene signature sites of the isolates with those of other genera, using the method of Ivanova et al. (2004b) . The signature nucleotides of the genus Moritella were A, T, G and C at positions 399, 858, 1311 and 1326, whereas the isolates possessed G, C, G and C at these positions. Similarity with respect to the genus Moritella was 93 % or less, and differences observed in the 16S rRNA signature nucleotide sites indicated that the isolates represented a novel species of a novel genus.
DNA-DNA hybridization was carried out at 47.7 u C by using genomic DNA prepared according to the method of Saito & Miura (1963) . The formation of heteroduplexes was measured fluorometrically using the method of Ezaki et al. (1989) . A high level of DNA-DNA relatedness (80.1-108.5 %) between the two isolated strains indicated that they represent a single species (Wayne et al., 1987) .
Phenotypic characteristics were determined as follows. Cells were observed by using transmission electron microscopy after negative staining with uranyl acetate. Gram staining was performed using the Hucker staining method described by Smibert & Krieg (1994) . The DNA G+C content was determined by means of HPLC according to the method of Tamaoka & Komagata (1984) . The respiratory quinone and cellular fatty acid compositions of cells grown for 40 h at 30 u C in marine broth were determined using previously described methods (Katsuta et al., 2005) . Growth was tested at various temperatures (8-40 u C) on marine agar 2216. The pH range for growth was tested on half-strength SP5 agar (1/2 SP5) (Hosoya et al., 2006) , using the appropriate buffers: 10 mM MES buffer was used to adjust the pH to 5.5-7.0, 10 mM TAPS buffer was used for pH 8.0-9.0 and 100 mM NaHCO 3 /Na 2 CO 3 buffer was used for pH 10.0-11.0. Salt tolerance was tested on salinity-free 1/2 SP5 agar supplemented with 0.1-1.56 artificial seawater (16 ASW; Hosoya et al., 2006; NaCl range, 0.3-4 .5 %, w/v). Oxidase activity was tested on oxidase test paper (Eiken) and catalase activity was tested with a 3 % H 2 O 2 solution.
Growth under anaerobic conditions was tested on marine agar 2216 for 1 week with the AnaeroPak system (Mitsubishi Gas Chemical) and the degradation of starch was tested using the method of Smibert & Krieg (1994) on 1/2 SP5 agar containing 0.2 % soluble starch. Hydrolysis of Tweens 20, 40, 60 and 80 was tested on a modified Tween 80 medium (Hosoya & Yokota, 2007) and degradation of L-tyrosine was also tested, using the method of Barrow & Feltham (1993) , on 1/2 SP5 agar containing 0.5 % Ltyrosine. Acid production from sugars was assessed by using API 50 CH (bioMérieux) and API 50 CHB/CHE medium supplemented with half-strength ASW. Enzyme On: Sat, 20 Apr 2019 04:00:33 activity was assessed using API ZYM (bioMérieux) and the physiological characteristics were examined using API 20NE (bioMérieux). The cells used for inoculation into these API test strips were suspended in half-strength ASW. The API 50 CH tests were read after 18 h incubation at 30 u C, the API ZYM tests were read after 4 h incubation at 37 u C and the API 20NE tests were read after 48 h incubation at 30 u C.
The isolates were Gram-negative, facultatively anaerobic, alkaliphilic bacteria and produced beige colonies. The cells were approximately 0.8-1.0 mm long and 0.5-1.0 mm wide and were motile by means of subpolar flagella. The phylogenetic analysis based on 16S rRNA gene sequences showed that the isolates formed a distinct clade within the radius of the family Moritellaceae. The phenotypic characteristics (Table 1 ) and the DNA-DNA hybridization data indicated that the isolates represented a novel species. Genus identification was performed according to the rules proposed by Ivanova et al. (2004b) . Nucleotide similarity and signature nucleotides in the 16S rRNA gene supported the view that the isolates were members of a novel genus. As the morphological and chemotaxonomic characteristics of the isolates were similar to those of Moritella species, we conclude that the isolates represent a novel species of a novel genus in the family Moritellaceae, with emendation of the family description. On the basis of the data from this study, therefore, strains A3F-7 T and ssthio04PA2-7c represent a novel species of a novel genus, for which the name Paramoritella alkaliphila gen. nov., sp. nov. is proposed.
Emended description of the family Moritellaceae Ivanova et al. 2004 The description is as provided by Ivanova et al. (2004b) , but with the following changes. The family has 16S rRNA gene signature nucleotides consisting of G/A at position 399, C/T at position 858, G at position 1311 and C at position 1326. The family comprises the type genus Moritella Urakawa et al. (1998) and the genus Paramoritella.
Description of Paramoritella gen. nov.
Paramoritella (Pa.ra.mo.ri.tel9la. Gr. prep. para beside; N.L. fem. n. Moritella a bacterial genus name; N.L. fem. n. Paramoritella beside Moritella).
Cells are Gram-negative, chemo-organotrophic, facultatively anaerobic, require seawater for growth, are motile by means of subpolar flagella and are positive for oxidase and catalase. The predominant fatty acids are 14 : 0, 16 : 0, 16 : 1v7c and 18 : 1v7c (Table 2 ) and the respiratory quinone is Q-8. This genus belongs to the class Gammaproteobacteria and the type species is Paramoritella alkaliphila.
Description of Paramoritella alkaliphila sp. nov.
Paramoritella alkaliphila (al.ka.li.phi9la. N.L. n. alkali alkali; Gr. adj. philos loving; N.L. fem. adj. alkaliphila loving alkaline conditions). Table 1 . Differential characteristics of strains A3F-7 T and ssthio04PA2-7c (Paramoritella gen. nov.) and related genera Data for reference genera were taken from the following studies: Urakawa et al. (1998 ), Nogi et al. (1998b , Nogi & Kato (1999) Leonardo et al. (1999) , Ivanova et al. (2001 Ivanova et al. ( , 2003 Ivanova et al. ( , 2004a , Bozal et al. (2002) , Skerratt et al. (2002) , Brettar et al. (2002) , Satomi et al. (2003 Satomi et al. ( , 2006 Satomi et al. ( , 2007 , Yoon et al. (2004a, b) , Toffin et al. (2004) , Xu et al. (2005) , Zhao et al. (2005 Zhao et al. ( , 2006 Zhao et al. ( , 2007 , Hirota et al. (2005) , Miyazaki et al. (2006) , Gao et al. (2006) , Lee et al. (2006) , Yang et al. (2006 Yang et al. ( , 2007 The main characteristics are as given for the genus. Cells are rod-shaped, approximately 2.0-4.0 mm long and 0.8-1.0 mm wide. Cytochrome oxidase-positive. The optimal growth temperature is 30 u C; growth occurs at 15 and 37 u C and no growth occurs at 8 or 40 u C. The pH range for growth is 7.0-11.0 and the optimum pH for growth is 9.0. Growth occurs at a seawater strength of 0.3-1.46 ASW (NaCl at 0.9-4.2 %, w/v). Positive for alkaline phosphatase, esterase (C4), esterase lipase (C8), leucine arylamidase, acid phosphatase, naphthol-AS-BI-phosphohydrolase, b-galactosidase and a-glucosidase (API ZYM). Positive for degradation of aesculin, gelatin, starch and Tweens 20, 40, 60 and 80. Nitrate is reduced to nitrite (API 20E; bioMérieux). Acid is produced from D-glucose by fermentation (API 20NE) and is also formed oxidatively from ribose, D-xylose, galactose, glucose, fructose, mannose, mannitol, methyl a-D-glucopyranoside, N-acetylglucosamine, salicin, cellobiose, maltose, trehalose, starch, glycogen, gentiobiose and gluconate (API 50 CH). Does not decompose tyrosine or urea or produce indole. Negative for arginine dihydrolase (API 20NE), lipase (C4), valine arylamidase, cystine arylamidase, trypsin, chymotrypsin, a-galactosidase, b-glucuronidase, b-glucosidase, N-acetyl-b-glucosaminidase, a-mannosidase and afucosidase (API ZYM). Does not produce acid from glycerol, erythritol, DL-arabinose, L-xylose, adonitol, methyl b-D-xylopyranoside, sorbose, rhamnose, dulcitol, inositol, mannitol, sorbitol, methyl a-D-mannopyranoside, amygdalin, arbutin, lactose, melibiose, sucrose, inulin, melezitose, raffinose, xylitol, turanose, D-lyxose, D-tagatose, DLfucose, DL-arabitol, 2-ketogluconate or 5-ketogluconate (API 50 CH). The DNA G+C content is about 57 mol%.
The type strain, A3F-7 T (5MBIC06429 T 5DSM 19956 T ), was isolated from hard coral collected from Iwayama Bay in the Republic of Palau. A reference strain, ssthio04PA2-7c (5MBIC08307), was isolated from marine sand collected in the Republic of Palau. 
